Nets, (t; s)-sequences, and algebraic curves over nite elds with many rational points Nets and (t; s)-sequences are nite point sets, respectively in nite sequences, satisfying strong uniformity properties with regard to their distribution in the s-dimensional unit cube I s = 0; 1] s . The general theory of these combinatorial objects was rst developed by the speaker 2], and they have attracted a lot of interest in recent years because of their applications to difcult problems of scienti c computing, such as high-dimensional numerical integration. For a given dimension s 1 In fact, there is a combinatorial equivalence between (t; m; s)-nets and certain generalized orthogonal arrays. This implies combinatorial obstructions to the existence of (t; m; s)-nets and (t; s)-sequences and leads to the lower bounds in the recent tables 1] for the quality parameter t. Powerful methods of constructing (t; m; s)-nets and (t; s)-sequences can be based on algebraic geometry, and the currently best results are achieved by using algebraic curves over nite elds with many rational points (see 4], 5]). For a prime power q and an integer g 0, let N q (g) be the maximum number of F q -rational points that a smooth, projective, absolutely irreducible algebraic curve over F q of genus g can have. Then it has been shown, for instance, that for every q and every dimension s 1 there exists a (V q (s); s)-sequence in base q, where V q (s) = minfg 0 : N q (g) s + 1g. In view of this connection, the speaker and C. P. Xing have embarked on a systematic search for algebraic curves over F q with many rational points, in order to obtain good lower bounds for N q (g); upper bounds can be derived by a known technique from Weil's explicit formula for the number of rational points in terms of the zeta function of an algebraic curve over F q . This research has led to new principles for the construction of algebraic curves over ICM 1998 Berlin Plenary and Invited Lectures 13. Combinatorics F q with many rational points, among them methods based on Hilbert class elds and Drinfeld modules of rank 1. The full paper will contain an up-todate table of lower and upper bounds on N q (g) for q = 2; 3; 4; 5; 8; 9; 16; 27 and all g 50. Related work of the speaker and C. P. Xing 6] used algebraic curves over F q with many rational points, or equivalently global function elds over F q with many rational places, to produce an improvement on the classical Gilbert-Varshamov bound for the existence of good linear codes over F q in the case where q is a su ciently large composite nonsquare. This extends the well-known result in 7] for squares q.
